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0 Microprocessor. 



© A microprocessor has a memory part (7, 7A. 8) 
including a memory (7, 7A) for storing programs, a 
central processing unit (10) for carrying out an op- 
eration on a data stored in tlie memory part depend- 
ing on the programs stored in the memory, a holding 
part (5) for entering an address region information 
^with a predetermined timing and for holding the 
address region information, which indicates an al- 
location of a predetermined address region for the 
W memory, an address generating part (4) for generat- 
2jing an address of a command which is to be ex- 
ecuted next, and an access enable part (5) for en- 
^abling access to the memory when the address 
pr> generated by the address generating part is included 
in the predetermined address region. 
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MICROPROCESSOR 



BACKGROUND OF THE INVENTION 

The present invention generally relates to 
microprocessors, and more particularly to a micro- 
processor which is developed by use of a piggy 
chip and an evaluation chip. 

Generally, in a large scale integrated circuit 
having a one-chip structure and especially in a 
microprocessor, an evaluation chip is used in an 
initial stage of the development of the microproces- 
sor. The evaluation chip has no mask read only 
memory (ROM) for storing programs. For this rea- 
son, a so-called piggy back type package which 
may be mounted with an external memory (piggy 
chip) Is used. In this type of a microprocessor, the 
programs stored in the external memory are ex- 
ecuted for the purpose of developing the software 
and carrying out function tests. When the functions 
satisfying a desired specification are obtainable, 
the development process advances to a mask data 
write process for writing the software into the mask 
ROM. The designing of the hardware portion ex- 
cluding the ROM is already completed when carry- 
ing out this mask data write process. Thus, the 
designing of the logic, the circuit and the mask 
pattern is omitted for this completed hardware por- 
tion, and it is possible to produce different kinds of 
microprocessors having different software func- 
tions. 

But in such a microprocessor, the addresses 
allocated for the ROM, a random access memory 
(RAM) and an input'output interface are fixed. That 
is, the so-called memory map is fixed. As a results 
when mass producing a family of microprocessor 
chips which only differ in the memory capacities of 
the respective ROMs, for example, it is necessary 
to prepare a nunnber of evaluation chips corre- 
sponding to a number of ROM versions. Therefore, 
there is a problenn in that the cost of developing 
such a family of microprocessor chips becomes 
high. 

F1G.1 shows an example of a memory map of 
conventional microprocessor when the memory ca- 
pacity of the ROM is 4 kbytes. In this case, an 
address region allocated for an external program- 
mable (ROM) and the like at the time of the evalu- 
ation corresponds only to a "ROM region" shown 
in FIG.1. Address regions respectively allocated for 
the RAM and the input/output interface are in- 
dicated as "RAM region" and I/O region". Accord- 
ingly, an evaluation chip for use in evaluating the 
microprocessor having the ROM with the 4 kbyte 
memory capacity cannot be used for an accurate 
evaluation of different versions of the microproces- 
sor having ROMs with 8 kbyte and 16 kbyte mem- 



ory capacities, for example, even though the hard- 
wares of these different versions of the micropro- 
cessor excluding the ROMs are the same. 

A description will now be given of the problems 

5 which are introduced when different versions of the 
microprocessor chip are evaluated by use of the 
same evaluation chip. FIGS.2A. 2B and 2C respec- 
tively show memory maps of versions A, B and C 
of the microprocessor chip. As may be seen from 

10 FIGS.2A. 28 and 2C, the ROM of the version A 
microprocessor chip has the smallest memory ca- 
pacity, the ROM of the version B microprocessor 
chip has the intermediate memory capacity and the 
ROM of the version C microprocessor chip has the 

IS largest memory capacity. In this case, the memory 
map of the evaluation chip is set as shown in FIG.3 
and the addresses allocated for the ROM is 
matched to that of the version C microprocessor 
having the ROM with the largest memory capacity. 

20 The evaluation of the version C microprocessor 

chip can be carried out satisfactorily by use of the 
evaluation chip having the memory map shown in 
FIG.3 because a ROM enable signal is generated 
only in the memory region allocated for the ROM 

25 of the version 0 microprocessor chip. However, 
when evaluating the version A (or B) microproces- 
sor chip by use of the same evaluation chip, a 
ROM enable signal is also generated in a memory 
region a (or b) which actually is not allocated for 

30 the ROM of The version A (or B) microprocessor 
chip. As a result, an accurate evaluation of the 
version A (or B) microprocessor chip cannot be 
made by use of the evaluation chip which has the 
memory map shown in FIG.3. 

35 

SUMMARY OF THE INVENTION 

Accordingly, it is a general object of the 
40 present invention to provide a novel and useful 
microprocessor in which the problems described 
above are eliminated. 

Another and more specific object of the 
present invention is to provide a microprocessor 
45 which enables the use of a common evaluation 
chip for the evaluation of different versions of the 
microprocessor having ROMs with different mem- 
ory capacities. 

Still another object of the present invention is 
50 to provide a microprocessor comprising a memory 
part including a memory for storing programs, a 
central processing unit for carrying out an opera- 
tion on a data stored in the memory part depend- 
ing on the programs stored in the memory of the 
memory part, holding means for entering an ad- 
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dress region information with a predetermined tim- 
ing and for holding the address region information, 
where the address region information indicates an 
allocation of a predetermined address region for 
the memory, address generating means for gen- 
erating an address of a command which is to be 
executed next, and access enable means for en- 
abling access to the memory when the address 
generated by the address generating means is 
included in the predetermined address region. Ac- 
cording to the microprocessor of the present inven- 
tion, it is possible to make a programmable mem- 
ory mapping by merely changing the address re- 
gion information. Hence, even when there are dif- 
ferent versions of the microprocessor respectively 
having a ROM with different memory capacities, for 
example, it is possible to use a single evaluation 
chip to evaluate these different versions of the 
microprocessor by appropriately changing a portion 
of the address region information. Therefore, it is 
possible to considerably reduce the cost of devel- 
oping the microprocessor. 

Other objects and further features of the 
present invention will be apparent from the follow- 
ing detailed description when read in conjunction 
with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG.1 generally shows an example of a 
memory map of a conventional microprocessor; 

F1GS.2A through 20 respectively show 
memory maps of different versions of the micropro- 
cessor; 

FIG.3 shows a memory map of a conven- 
tional evaluation chip for use in evaluating \he 
different versions of the microprocessor; 

F1G.4 is a system block diagram showing an 
embodiment of a microprocessor according to the 
present invention; 

FIG.5 is a system block diagram showing the 
microprocessor shown in FIG.4 in an initial stage of 
development; and 

FIG. 6 is a system circuit diagram showing an 
essential part of the microprocessor shov/n in 
FIG.4, 



DETAILED DESCRIPTION 

FIG. 4 shows an embodiment of a microproces- 
sor according to the present invention and F1G.5 
generally shows an evaluation chip in an initial 
stage of development of the microprocessor shown 
in FIG.4 which is mass produced. In FIGS.4 and 5, 
a microprocessor 1 has an address control part 2, 
a memory part 6. an input/output port 9 and a 



central processing unit (CPU) 10 which are coupled 
to each other through an address bus 14 and a 
data bus 1 5. 

The address control part 2 is made up of a 
5 reset circuit 3, a program counter 4 and an internal 
address decoder 5. The reset circuit 3 outputs a 
control signal Si for carrying out an initial setting of 
the inside of the microprocessor 1 responsive to an 
external reset signal RESET. The program counter 
10 4 is essentially an address generating means for 
incrementing a count every time a command is 
executed so as to output an address signal S2 
which indicates an address of a command which is 
to be executed next. When the reset circuit 3 
15 outputs the control signal St. the program counter 
4 sets the address signal S2 to a predetermined 
value (for example. FFFD) and outputs the address 
signal S2. The internal address decoder 5 outputs 
one of a ROM enable signal ROE» a RAM enable 
20 signal RAE and an input/output port enable signal 
lOE responsive to the address signal S2 received 
from the program counter 4. The internal address 
decoder 5 outputs the ROM enable signal ROE at 
least when the address signal 82 from the program 
25 counter 4 is set to the predetermined value (for 
example. FFFD). The enable signals ROE, RAE 
and lOE are designators for designating an object 
medium for every divided memory region which is 
obtained by dividing a memory space having a 
30 predetermined size into predetermined regions. For 
example, the ROM enable signal ROE designates a 
mask ROM 7 as the object medium and enables 
only an access to the ROM 7 . while the ROM 
enable signal ROE is outputted. 
35 The nnemory part 6 is made up of the ROM 7 

and a RAM 8. The ROM 7 stores programs includ- 
ing commands and various kinds of information. In 
the initial stage of development of the microproces- 
sor 1, an external electrically programmable ROM 
40 (EPROM) 7A is used as a piggy memory chip in 
place of the ROM 7 as shown in F1G.5, and this 
EPROM 7A is detachably mounted on the package 
of the microprocessor 1. An access to the RAM 8 
is enabled while the RAM enable signal RAE is 
45 outputted. 

The input/output port 9 includes input buffers 
and output buffers, and is coupled to various 
input/output interfaces provided externally to the 
microprocessor 1 via several ports. For example, 
50 the input or output circuit 9 is designated while the 
I/O enable signal lOE is outputted. and the trans- 
mission and reception of information between the 
input/output circuit 9 and the CPU 10. 

The CPU 10 carries out various processes 
55 such as carrying out an operation on the data 
stored in the RAM 8 responsive to a command 
entered from the EPROM 7A and outputting a 
result of the operation through the input/output port 
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In addition to the above described functions, 
the microprocessor 1 of this embodiment has the 
following additional fijnctlons. In other words, the 
internal address decoder 5 also functions as a s 
holding means for storing an address region in- 
formation AD which is obtained from within a pre- 
determined address (for example. FFFD) of the 
EPROM 7A responsive to the predetermined value 
of the address signal Ss when the reset circuit 3 io 
outputs the control signal Si. In addition, the inter- 
nal address decoder 5 also functions as an access 
enable means for enabling an access to the EP- 
ROM 7A which is allocated to the predetermined 
address region by outputting the ROM enable sig- /s 
nal ROE while certain upper bits of the address 
region information AD coincide with certain upper . 
bits of ^e address signal S2 received from the 
program counter 4. The address region information 
AD designates a specific accessible range of a 20 
memory space which is formed by the EPROM 7A. 
the RAM 6 and the input/output port 9 and des- 
ignates the medium within this range. For example, 
a ROM region such as that show in FIG.l is des- 
ignated when the upper two bits of the address 25 
region information AD are "10". In addition, the 
ROMs having different memory capacities may be 
designated by appropriately changing the value of 
the address region information AD. 

FIG.6 shows an essential part of the micropro- 30 
cesser 1 for realizing the additional functions de- 
scribed above. In FIG.6. the reset circuit 3 has a 
gate 3a and an AND gate 3b. On the other hand, 
the internal address decoder 5 has D flip-flops 5a 
through 5c. exciusive-OR gates 5d through 5f and 35 
a NAND gate 5g. 

The external reset signal RESET which passes 
through the gate 3a which operates responsive to a 
clock signal CLK and the AND gate 3b which 
constitutes a wave shaping circuit is supplied to the 40 
internal address decoder 5 as the control signal Si. 
The control signal Si is supplied to latch enable 
terminals LE of the flip-flops 5a through 5c. The 
flip-flops 5a, 5b and 5c respectively enter bits 07, 
D6 and D5 of the address region information AD 45 
with a timing determined by the control signal Si. 
and outputs these bits D7. D6 and D5 of the 
address region information AD from Q-output termi- 
nals thereof. In addition, the flip-flops 5a through 5c 
respectively hold these bits D7. D6 and D5 of the so 
address region information AD until the next control 
signal S- is received. The bits 07, 06 and D5 
outputted from the Q-output terminals of the flip- 
flops 5a, 5b and 5c are supplied to the respectively 
exclusive-OR gates 5d. 5e and 5f and compared S5 
with corresponding three bits A12. All and A10 of 
the aodress signal S2 which are received from the 
program counter 4. The ROM enable signal ROE is 
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outputted from the NAND gate 5g and is supplied 
to the EPROM 7A only when the two input bits 
coincide in all of the exclusive-OR gates 5d 
through 5f. 

According to this arrangement the region of 
the EPROM 7A on the memory map, for example, 
is determined by the address region information 
AD written at the predetermined address (for exam- 
ple. FFFD) of the EPROM 7A. In other words, when 
the external reset signal RESET is received, the 
address signal S2 from the program counter 4 
indicates the predetermined address (for example, 
FFFD). The access to the EPROM 7A is made 
depending on this address signal S2, and the ad- 
dress region information AD which is written in 
advance is read out from the EPROM 7A. The read 
out address region information AD is stored in the 
flip-flops 5a through 5c of the internal address 
decoder 5 and is compared with the address signal 
S2 which is thereafter received from the program 
counter 4. When making the comparison, the cer- 
tain upper bits of the address region information 
AD and the address signal 82 are compared. 
Hence, when the the compared bits of the address 
region information AD and the address signal S2 
coincide, a predetermined region of the memory 
space determined by the address region informa- 
tion AD is indicated by the result of the compari- 
son. Accordingly, when the ROM enable signal 
ROE is outputted when the compared bits coincide, 
for example, the object medium of the predeter- 
mined region is the EPROM 7A. Furthermore, the 
position of the object medium on the memory map 
may be changed by appropriately changing the 
value of the address region information AD, so that 
it is possible to freely cope with the case where the 
memory capacity of the EPROM 7A is large, for 
example. 

According to this embodiment, the address re- 
gion Information AD indicating the region on the 
memory map is written at the predetermined ad- 
dress of the EPROM 7A, and the address region 
information AO is stored within the address de- 
coder 5 when the external reset signal RESET is 
received. Thereafter, the address signal S2 re- 
ceived from the program counter 4 and the ad- 
dress region information AD are compared, and the 
location of the EPROM 7A on the memory map, for 
example, is determined depending on the result of 
the comparison. Hence, it is possible to make a 
programmable memory mapping by appropriately 
changing only the address region information of the 
EPROM 7A. For example, it is unnecessary to 
prepare an evaluation chip (which is used as the 
EPROM 7A) exclusively for the different versions of 
microprocessor even when these versions have 
ROMs with different memory capacities. Therefore, 
it is possible to considerably reduce the production 
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cost of microprocessors compared to the conven- , 
tionaJ microprocessors. 

In the described embodiment, the address re- 
gion information AD is stored in the EPROM 7A. 
However, the storage location of the address region 
information AO is not limited to the EPROM 7A, 
and for example, it is possible to store the address 
region information AD in an extended memory pro- 
vided extemally to the microprocessor 1 . 

Further, the present invention is not limited to 
these embodiments, but various variations and 
modifications may be made without departing from 
the scope of the present invention. 

Claims 

1. A microprocessor comprising a memory part 
(7. 7A, 8) including a memory (7. 7A) for storing 
programs, and a central processing unit (10) for 
carrying out an operation on a data stored in said 
memory part depending on the programs stored in 
said memory of said memory part, characterized in 
that there are further provided: holding means (5) 
for entering an address region information with a 
predetermined timing and for holding the address 
region information, said address region information 
indicating an allocation of a predetermined address 
region for said memory (7. 7A): address generating 
means (4) for generating an address of a command 
which is to be executed next; and access enable 
means (5) for enabling access to said memory 
when the address generated by said address gen- 
erating means is included in said predetermined 
address region. 

2. The microprocessor as claimed in claim 1, 
characterized in that said holding means (5). said 
address generating means (4) and said access 
enable means (5) are fixedly provided on a single 
chip (1). said memory (7, 7A) being detachably 
provided on said single chip, 

3. The microprocessor as claimed in claim 1. 
characterized in that said memory part (7. 7A, 8). 
said holding means (5), said address generating 
means (4) and said access enable means (5) are 
fixedly provided on a single chip (1). 

4. The microprocessor as claimed in any of 
claims 1 to 3, characterized in that said memory (7, 
7A) stores the address region information. 

5. The microprocessor as claimed in claim 4. 
characterized in that said memory (7. 7A) is a read 
only memory. 

6. The microprocessor as claimed in any of 
claims 1 to 5, characterized in that there is further 
provided reset means (3) for making an initial set- 
ting of the microprocessor by outputting a control 
signal in response to an external reset signal. 



7. The microprocessor as claimed in claim 6, 
characterized in that said memory (7, 7A) stores 
the address region information, said holding means 
(5) comprising an intemal address decoder (5) for 

5 holding the address region information which is 
read out from an address of said memory des- 
ignated by the address signal when said reset 
means (3) outputs the control signal. 

8. The microprocessor as claimed in claim 6, 
70 characterized in that said memory (7. 7A) stores 

the address region information, said access enable 
means (5) comprising an internal address decoder 
(5) for enabling an access to said memory by 
outputting an enable signal during a time in which 
rs a value of at least a portion of the address region 
information coincides with a value of a portion of 
the address generated by said address generating 
means (4). 

9. The microprocessor as claimed in claim 8. 
20 characterized in that a value of said address region 

information is variable depending on a location of 
the predetermined address region which is allo- 
cated for said memory (7, 7A) on a memory map. 

10. The microprocessor as claimed in any of 
25 claims 1 to 9, characterized in that said address 

generating means (4) comprises a program counter 
(4) for incrementing a count every time a command 
is executed by said central processing unit (10) 
and for generating the address of the command 
30 which is to be executed next. 

11. The microprocessor as claimed in claim 1. 
characterized in that said memory part (7. 7A. 8) 
comprises a random access memory (8) and a 
read only memory (7, 7A). said read only memory 

35 constituting said memory. 

12. The microprocessor as claimed in any of 
claims 1 to 1 1 , characterized in that said memory 
(7, 7A) stores the address region information, a 
value of said address region information being vari- 

40 able depending on a location of the predetermined 
address region which is allocated for said memory 
on a memory map. 
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FIG, 1 (PRIOR ART) 
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FIG. 3 
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FIG. 5 
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